201541 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5546 % 55 1

doi:10.6041/j. issn. 1000-1298.2015.01. 005

E T E—EEFHER/NE R TR S BMmIRATE

= - 1 \ 1 2 o1 3
¥ F OIWME EHFK FEH OWIAK Ta
(1. =R R 2K B T i% EAL G W AL 4 B A SR I E, BL S 4430025 2. Jb Rt R L AE B AR BE ST AL, JE 5T 100097
BT A ARRE 2 B AU AR b B R o SR I B AR B AR Ly, dE 3 100097)

FEE: G /NS R X 2 g B B € 4 A A T TR AE R W S, {ELAE 1) o AT A — B0 B R
ZERIK — ¢ PR T — O ] — B R R O vk o R R O 1 A R A BRAS B 2 A O ) BG4 A
J5 T} VAR 4 300 25 T 147 48 1145 B G 09 07 Tl 43 A5 .5 815 9% 3 B 05 1) 20 A B 7 B AR o 22, 1 S AR O 1] 43 A 11
— PR RRAE o 12 7 s A G T gt O R R R R R, A5 0 1 4 SR A R Y SERR A A 0 o R R O 9k X /N 22 0 B
TTRRAESR IR, 1 B /N2 45509 5 R0 98 (s BRE U 301 S 36 v o S 6 25 S 36 B, T 42 HE 1) 1) — B3O PR R AE 1 2% 55
995 5 1R I DX AR, R L R R B 99%

XBE: NE KEWH AR RBEUN RRERRI J7 i — B RRE

th[E 4y S, S435. 121. 4; TP391 SCERARIRED: A XEHE: 1000-1298(2015)01-0026-09

Identification of Wheat Stripe Rust and Powdery Mildew
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Abstract; Stripe rust and powdery mildew are two kinds of the most destructive foliar diseases in wheat
grown and have a significant impact on the production of wheat. They differ in the pathogenesis and
prevention, so it is necessary to distinguish and identify the two diseases, which can help to improve the
development of agricultural information technology and automation. For the problem that stripe rust and
powdery mildew lesions are similar in color features, as well as the shape features are not obvious, it is
difficult to distinguish each disease using traditional features. However, the spots of two diseases have a
significant difference in the trend of the directional distribution of the leaves of wheat. With respect to this
characteristic, this paper proposed an orientation coherence feature based on the directional kernel
convolution ( DKC) method, and applied this feature to the identification of stripe rust and powdery
mildew. In detail, the DKC method used several directional kernels to convolve with image to generate
direction maps and edge maps which were used to calculate the directional distribution histogram. Then,
the standard deviation of the histogram was used to describe the consistency of the directional distribution

in the image and regarded as an orientation coherence feature. The orientation coherence feature could be
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used to describe the orientation dispersion of disease. If the orientation coherence feature of a sample was
large, the disease of the sample was more likely to be stripe rust. Otherwise, it is more likely to be
powdery mildew. To verify the effectiveness and the noise-resistibility of proposed orientation coherence
feature , two experiments were performed, and the results were compared with edge orientation histograms
(EOH) based method. Firstly, the DKC and the EOH based orientation coherence feature were extracted
for synthetic images with different noise levels. The results inferred that the noise had little effect on the
DKC-based orientation coherence feature which could best describe the directional information of noise
images than traditional method. Secondly, the experiment for identification of stripe rust from powdery
mildew indicated that the proposed orientation coherence feature could distinct the wheat stripe rust and
powdery mildew much better than EOH based feature, and the accuracy could be up to 99% . In
addition, the proposed orientation coherence feature could be treated as a new description for other plant

diseases and it provides a new idea for crop recognition and detection, which is important in the field of

computer vision based technology for agriculture.
Key words; Wheat  Stripe rust
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Fig.3  Four images with different directions and orientation coherence results using the proposed DKC method
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Fig.5 Six groups of images
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Fig.6 Segmentation results of wheat stripe rust and powdery mildew leaf lesion and orientation
coherence results of corresponding lesions
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Fig.7 Comparison of sample images’ distribution based on two directional features
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